In the context of rising government debt levels in advanced economies and the ongoing euro zone debt crisis, there has been a revival of academic and policy debate on the impact of growing government debt on economic growth. This data-rich study offers an econometric investigation of the macroeconomic determinants of government debt and answers the much-debated question -? The study provides analyses for economy groupings, political governance groupings and income groupings of countries in addition to the full sample. Panel Granger causality testing is employed to establish causality running from the determinants of debt. The results of the full sample analysis reveal that real GDP growth, foreign direct investment, government expenditure, inflation and population growth have negative effect on debt. Gross fixed capital formation, final consumption expenditure, and trade openness have positive effect on debt. The results for different country groupings bring out some interesting implications.
INTRODUCTION
In the aftermath of global financial crisis, government debt of sovereign countries has risen by $25 trillion, of which the advanced economies account for $19 trillion -a direct result of severe recession, fiscal-stimulus programs, and bank bailouts. The government debt trajectories in some advanced economies have touched unsustainable levels . Many countries in the euro zone are struggling with a combination of high levels of indebtedness, budget deficits and frail growth. While much of this debt upsurge was perhaps driven by efforts to support economic growth in the face of deflationary headwinds in the post-crisis scenario, there is a need for thorough econometric investigation to know what causes the government debt to rise. There is a rising concern to comprehensively analyse debt dynamics and debt overhang. While the much-debated question has been -'do sovereign countries with high government debt tend to grow slowly', the associated issue has been -'what macroeconomic factors cause the debt of sovereign countries to rise'. The discussion on government debt levels and related economic growth has thus gained sudden attention for many researchers.
Reinhart and Rogoff (RR), in some of their influential articles, argue that higher levels of government debt are negatively correlated with economic growth, but that there is no link between debt and growth when government debt is below 90% of GDP (Reinhart and Rogoff, 2010a; Reinhart, Reinhart and Rogoff 2012 ). RR's findings have sparked a new literature seeking to assess whether their results were robust to allow for non-arbitrary debt brackets, control variables in a multivariate regression setup, reverse causality, and cross-country heterogeneity. After the publication of the (critique) article by Herndon, Ash, and Pollin (2014) challenging some of RR's findings, the discussion on the relationship between debt and growth in advanced economies has become more animated. Krugman (2010) , citing the case of Japan, argues that the link between debt and growth could be driven by the fact that it is low economic growth that leads to high levels of government debt.
The evolving empirical literature reveals a negative correlation between government debt and economic growth. This correlation becomes particularly strong when government debt approaches 100% of GDP (Reinhart and Rogoff 2010a; 2010b Kumar and Woo 2010 Cecchetti 2011 . Empirical research, of late, has begun to focus on possibilities of nonlinearities within the debt-growth nexus, with specific attention to high government debt levels. The empirical literature on this issue remains sparse as very few studies employ non-linear 1 et al.
impact analysis. Cecchetti (2011) employ non-linear panel threshold approach for nondynamic panels. However, the available literature does not provide an examination of the causeeffect relationship to reveal the dynamics of government debt-economic growth nexus.
We notice four inadequacies in the empirical literature on debt-growth nexus. First, there is a need to expand the horizon of the data sample, as averaging across OECD / advanced countries alone would make such inferences difficult. Second, none of the studies has focused on the different groupings of economies based on their political governance structures, economy groupings and income groupings in addition to the full sample. Third, we do not find studies that diagnose government debt-growth nexus in terms of the macroeconomic determinants of government debt. Fourth, none of the studies has offered an analysis based on causality testing to ascertain the direction of causality between debt and growth.
This study endeavours to fill the above research gap providing a sound empirical investigation based on well-established theoretical considerations. We identify the macroeconomic determinants government debt in the context of debt-growth nexus by employing panel GMM regressions for balanced-panel data. This study is unique as it overcomes the issues related to data adequacy, coverage of countries, heterogeneity, endogeneity, and non-linearities. We contribute to the current strand of literature on government debt and economic growth by extending the horizon of analysis by exploring considerably a large worldwide full sample covering 46 countries for the period 1980-2009. We cover 82 countries under economy groupings, 50 countries under income groupings and 58 countries under political governance groupings in our analysis. We provide a thorough econometric estimation including specification that allows for IV approach. Our dataintensive approach offers stylized facts, well beyond selective anecdotal evidence. This paper makes a distinct contribution to the debate by offering new empirical evidence based on a sizeable dataset.
The paper is organised as follows. We present our data in section 2. We provide in section 3, a detailed econometric analysis of the macroeconomic determinants of government debt for different country groupings and for the full sample and a discussion on the results. Section 4 describes the causality testing and we conclude in section 5.
Our dataset comprises annual macroeconomic data on 252 countries, over the period 1980-2009. To maintain homogeneity in as much as it is for a large sample of countries over the course of five decades, we employ as a primarily source -World Development Indicators (WDI) database 2014 of World Bank. We strengthen our data with the use of supplementary data sourced from International Monetary Fund, World Economic Outlook 2014 database, et al.,
DATA
4 International Financial Statistics and data files, and Reinhart and Rogoff dataset on Debt-to-GDP ratios.
We arrange our sample data into five broad categories: (i) economy groupings, (ii) income groupings, and (iii) political governance groupings. We place each of the countries in the WDI list into its relevant category of country groupings. However, each country's entry into the group is dependent on the data adequacy. Exclusion of any country of the WDI list from our sampling is solely due to data considerations (either non-availability or inadequacy of data.). Some of the countries could not make into the detailed econometric analyses, for lack of complete data for the stated variables for the required period in executing the panel GMM IV approach based regressions. The list of countries covered in detail under different groupings and sub-groupings is provided in .
The World Economic Outlook April 2011 of IMF guides our classification of countries into advanced, emerging and developing economies. We consider two more broad groupings: BRICS (Brazil, Russia, India, China and South Africa) and OECD (Organisation for Economic Co-operation and Development). 
Income Groupings
In arranging the data for income groupings, we follow the World Bank classification of economies updated for the fiscal year 2015. We consider high-income economies (HIC), heavily indebted poor countries (HPC), least developed countries (LDC), low-income economies (LIC), and middle-income economies (MIC). Table 3 provides the description of our sample based on income groupings. 
Political governance groupings
We consider seven well-acknowledged types of political governance systems: coalitiongovernments countries (CC), federal democracies (FD) and parliamentary democracies (PD). In doing so, we are guided by the World Factbook of CIA and Encyclopedia Britannica. Table  3 provides the description of our sample based on political economy considerations. 
Full sample
We explore the dimension of historical specificity by examining real GDP growth by government debt category for the period 1960-2009 (Table 4) . We do not extend our dataset beyond 2009, in view of the sudden and significant rise in government debt levels consequent to the government interventions in response to global financial crisis. Before beginning the discussion on the macroeconomic determinants of government debt, we provide an overview of the interaction of debt inflation and growth. We find inflation not necessarily influencing high debt levels across countries ( Figure 1 ). The median debt levels have soared particularly during 1980-2000. However, the inflation levels have not experienced drastic and noticeable rise during the corresponding period. Median inflation and median GDP growth have mostly moved in tandem during the corresponding debt levels during (Figure 1 .2). The interaction of government debt with growth in the full sample suggesting the negative relationship is presented in Figure 2 . 
Variables
We provide in Table 5 the description of variables and data sources.
Description of variables and data sources Table 5 Variable Description 
MACROECONOMIC DETERMINANTS OF GOVERNMENT DEBT
In this section, we undertake an econometric investigation for identifying the determinants of government debt and attempt to answer the much-debated question -What factors influence government debt in a sovereign country? Stable macroeconomic environment, political stability, and credible institutional stability not only facilitate the debt market but also the level of government debt. Unstable economic environment impelled by volatility of output growth, hyperinflation, and lack of trade openness tend to affect the level of government debt.
On the macroeconomic front, monetary policy credibility is one of the important factors that determine the level of government debt. When monetary policy credibility is low, interest rates tend to be very high. Interest rates might explicate much about government's decisions to issue debt and the nature of debt. Interest rates influence the rate at which new debt can be raised and hence affect the interest expenditure as well. Another monetary policy credibility proxy is the level of inflation. Countries with high and very high levels of inflation are less able to borrow on easy terms. Guscina (2008) shows that low and stable inflation is associated with higher domestic debt share in total central government debt. On the other hand, Forslund (2011) find that inflationary history has no statistically significant effect on the composition of government debt.
The Keynesian School of economic thought justifies government debt, as a repercussion of government's spending that is required to boost up the economy. The size of government's final consumption has a bearing on government's borrowings. Accordingly, general government final consumption expenditure significantly influences the borrowing decisions of the government, which in turn affects the government debt level. Governments raise debt to support public and profitable investment (in both physical infrastructures and human resources) by public spending. As the government seeks to boost the economy by undertaking fixed capital formation activity for enabling speedier growth of economy, the extent of growth of gross fixed capital formation affects the level of government debt.
Trade openness of countries should have a positive impact on the government debt on two counts: (i) more open countries suffer less from balance sheets effects associated with external borrowing (Calvo 2003) , and (ii) open countries may be more successful in attracting foreign investors into the domestic market. Further, in a recent post-crisis research, Aizenman (2013) find that trade openness was the biggest factor behind Asia's lower sovereign spreads before the crisis, and inflation during and after the crisis. They also show that trade and financial openness, as well as foreign direct investment drove Asian emerging markets. We consider trade to GDP ratio as a proxy for the level of openness of the economy.
Investment openness denoted by foreign direct investment level of a country suggests the ability of its economy to attract foreign investments. Greater levels of direct investment et al., et al., et al., flows into the economy reduce the burden on the government's external borrowings for its investment needs. Hence, higher levels of FDI flows affect the government debt negatively.
Theoretical possibilities include a rigorous application of optimal taxation theory to public debt determination. We attempt this by introducing final consumption expenditure as a much broader macroeconomic variable to proxy for fiscal policy. We consider final consumption expenditure as a measure of macroeconomic consumption of the economy. Final consumption expenditure is the sum of household final consumption expenditure (private consumption) and general government final consumption expenditure (government consumption).
We extend the theoretical foundations and introduce government final consumption expenditure as a macroeconomic variable for an explicit treatment of government spending. Final consumption expenditure can explain much of the trend in direct government spending (Egert, 2015) . Direct government spending includes government final consumption expenditure, other payments by general government and net government fixed capital formation.
As Barro (1979) observes, existence of developed social safety nets partially financed by public deficits has a vital role as economic automatic stabilizers in responding to the increase of the unemployment rate. As a result, debt can grow in such circumstances to avoid distorting tax fluctuations. We assume that a large national government has jurisdiction over a population of exogenous size and hence ignore any effects of public debt policy on migration, which would otherwise be an important consideration for a local government. We consider population growth as a control variable in the country groupings. The proportion of dependents on working-age population is another macroeconomic factor that affects the level of debt. In theory, increasing burden on working population affects the fiscal position of the government negatively. Consequently, the increasing age dependency ratio would be associated negatively with public debt. Hence, we introduce age dependency ratio as a control variable in our specification.
We use the data sets detailed in Section 2. We consider three broad country groupings based on the availability of complete data for all the variables under consideration. Economy groupings include advanced economies, emerging economies, developing economies, OECD countries, and BRICS. Income groupings include high-income countries, highly indebted poor countries, and middle-income countries. Political governance groupings include coalition countries, federal countries and parliamentary countries. Full sample for analysis includes 43 countries. Our econometric analysis based on specific country groupings helps in broadly identifying the country specific nature of the macroeconomic Estimation strategy determinants of government debt in those countries. We have chosen our full sample and sub samples based on the availability of authentic data for all the required variables. Table 5 provides the description of variables and data sources. We employ balanced-panel data for the analysis as it allows controlling for heterogeneity between countries. It is less likely to be plagued by collinearity between variables. As panel data provides information on variation between countries and within countries, the analysis can produce more reliable parameter estimates, with higher degrees of freedom and efficiency. Our specification assumes that the government debt for country ' ' conforms to a linear relationship over a period ' 'and is common across the panel of countries.
t is a vector of regressors including and It also includes the constant. is country-specific fixed effects; is time-fixed effects; is the unobservable error term.
Given the strong potential for endogeneity of the debt variable, we use instrumental variable (IV) estimation technique. In our instrumental variables model, we instrument the Solow variables using their lagged variables. In Eqn (6.3), we introduce the control variables -, , and .
We use fixed period effects generalized methods of moments regressions with IV estimation for panel data. The unique feature of GMM estimation is that it provides a straightforward way to test the specification in models for which there are moment conditions than model parameters. We use White period GMM weights with cross-section weights (PCSE) standard errors & covariance. Many studies exploring panel data have made use of IV approach to deal with the issue of simultaneity bias Hiebert (2002) . With the use of GMM estimator, we seek to correct for the possible heteroskedasticity and auto correlation in the errorstructure by using the consistentestimator. The two-stepGMM provides some efficiency gain sover the traditional IV/2-SLS estimatorderived from the use of the optimal weighting matrix, the over identify ingrestrictions of the model (Baum 2013 ).
We use panel-based unit root tests that are believed to have higher power than unit root tests based on individual time series for testing the unit roots. We compute the summary panel unit root test, using individual fixed effects as regressors, and automatic lag difference term and bandwidth selection (using the Schwarz criterion for the lag differences, and the NeweyWest method and the Bartlett kernel for the bandwidth). (1) presents the results of the regressions with macroeconomic determinants. Column (2) presents the results of the regressions with other control variables in addition to macroeconomic determinants. We use instrumental variables techniques with fixed effects and employ cross-section weights (PCSE) standard errors & covariance. We report the coefficient values marked with significance levels in the first row followed by the standard errors (in the parenthesis) in the second row. Asterisks ***, ** indicate levels of significance at 1%, and 5% respectively. (1), (3), (5), (7) and (9) present the results of the regressions with macroeconomic determinants. Columns (2), (4), (6), (8) and (10) present the results of the regressions with other control variables in addition to macroeconomic determinants. We use instrumental variables techniques with fixed effects and employ cross-section weights (PCSE) standard errors & covariance. We report the coefficient values marked with significance levels in the first row followed by the standard errors (in the parenthesis) in the second row. Asterisks ***, ** indicate levels of significance at 1%, and 5% respectively Advanced economies (AE) Emerging economies (EE) Developing economies (DE) OECD countries (OECD) BRIC (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Explanatory Variables
Real GDP growth -0.64 -0.27 -1.03*** -1.31*** -1.63*** -1.43*** -0. (1), (3), and (5) present the results of the regressions with macroeconomic determinants. Columns (2), (4) and (6) present the results of the regressions with other control variables in addition to macroeconomic determinants. We use instrumental variables techniques with fixed effects and employ cross-section weights (PCSE) standard errors & covariance. We report the coefficient values marked with significance levels in the first row followed by the standard errors (in the parenthesis) in the second row. Asterisks ***, ** indicate levels of significance at 1%, and 5% respectively. High income countries (HIC) Highly-indebted poor countries (HPC) Middle income countries (MIC) (1) (2) (3) (4) (5) (6) Real GDP growth -1.02** -0.07 -4.91*** -4.75*** -1.27*** - (1), (3) and (5) present the results of the regressions with macroeconomic determinants. Columns (2), (4) and (6) present the results of the regressions with other control variables in addition to macroeconomic determinants. We use instrumental variables techniques with fixed effects and employ cross-section weights (PCSE) standard errors & covariance. We report the coefficient values marked with significance levels in the first row followed by the standard errors (in the parenthesis) in the second row. Asterisks ***, ** indicate levels of significance at 1%, and 5% respectively. 
Robustness Checks

Results and Discussion
In order to ascertain whether the empirical results are robust, we explore three routes. First, we investigate the robustness of the results with respect to the presence of outliers, and find that outliers do not drive the main results. Second, we investigate the robustness of the results by performing various iterations of regression analysis. Results presented are robust to modifications after duly considering the potential biases resulting from the omitted variables. The recent literature suggests that panel-based unit root tests have higher power than unit root tests based on individual time series. We find that the results pass the tests of robustness checks.
The results of the analysis employing the full sample are presented in Table 8 . We notice that real GDP growth has a significant negative effect on the debt. For every 1.0 percentage point growth in real GDP growth, there is a decline in government debt in the range of 1.48 to 1.52 percentage points. Trade openness has a significant positive effect on inflation. For every onepercentage point growth in trade openness, the rise in debt is in the range of 0.15 to 0.17 percent.
Gross fixed capital formation has a significant positive correlation with debt. For every percentage point rise in gross fixed capital formation, we notice a corresponding rise in the range of 0.252 to 0.254 percent in debt. We notice a significant positive relationship of final consumption expenditure with debt. For every percentage point increase in final consumption expenditure in the economy, there appears to be rise of debt in the range of 0.475 to 0.512 percent. However, government expenditure is found to have no positive relationship with debt. These results provide evidence to our hypothesis that while gross fixed capital formation and final consumption expenditure provide an enabling environment for investors, the rising government expenditure does not find favour with the investors.
Influx of capital through foreign direct investment contributes to decline debt. Accordingly, our results suggest a statistically significant negative effect of FDI on debt. For every percentage point increase in FDI, there appears to be reduction of debt in the range of 1.08 to 1.09 percent. The association of real interest rate with debt is found to be positive but not statistically significant. For every percentage rise in real interest rate, there appears to be a rise in debt in the range of 0.034% to 0.039%.
Population growth appears to have a negative association with debt. This supports the economic rationale that investors tend to desist in countries with very high growth in population. In theory, unemployment can be statistically insignificant in positively affecting debt when the governments are able to meet the social security and public safety needs met by public finance. Our results are in line with the expectations. Further, we notice a statistically significant negative effect of age dependency ratio on debt.
We present in Table 9 , the results of the analysis of determinants of debt in economy groupings. In all economy groupings, we notice a statistically significant negative effect of real GDP growth on the debt. For every 1.0 percentage point growth in real GDP growth, there is a decline in government debt in the range of 0.27% -0.64% for advanced economies (AE), 1.03% -1.31% for emerging economies (EE), 1.43% -1.63% for developing economies (DE), 0.28% -0.69% for OECD countries and 0.15% -0.78% for BRICS. In all the economy groupings, final consumption expenditure in the economy has a statistically significant positive association with debt. The positive association with debt is in the range of 0.99% -0.67% for AE, 0.52% -0.61% for EE, 0.41% -1.17% for DE, 0.50% -0.31% for OECD and 1.32% -2.85% for BRICS for every percentage point rise in final consumption expenditure. Gross fixed capital formation has a positive effect on debt in all the economy groupings. The positive correlation with debt is in the range of 0.04% -0.06% for AE, 0.04% -0.09% for EE, 0.2% -0.24% for DE, 0.02% -0.11% for OECD and 0.68% -0.51% for BRICS for every percentage point rise in gross fixed capital formation. Trade openness has a statistically significant positive association with debt. For every percentage point increase in trade openness, we find rise in debt in the range of 0.14% -0.18% for AE, 0.007% -0.03% for EE, 0.15% -0.17% for DE, 0.13% -0.21% for OECD and 0.68% -0.78% for BRICS.
We notice a statistically negative effect of FDI on debt. For every percentage point growth in FDI, we find upsurge of debt in the range of 0.66% -1.23% for AE, 3.11% -3.44% for EE, 0.017% -0.46% for DE, 1.08% -1.41% for OECD and 1.38% -1.84% for BRICS. We are particularly pleased with the result that EE experience largest negative effect on debt amongst the groupings. It provides evidence to our argument that EE are attracting higher flows of FDI. Government expenditure has a statistically significant negative effect on debt. The results suggest that for every percentage point rise in government expenditure, debt experiences a decline in the range of 2.61% -2.78% for AE, 0.10% -0.14% for EE, 0.06%-0.09% for DE, 1.53% -1.65% for OECD and 0.08% -0.22% for BRICS.
Population growth has a statistically negative effect on debt in advanced, OECD and BRICS countries. Unemployment is observed to have a statistically negative effect on debt in EE, DE and BRICS countries. The results suggest that these countries need to step up their public finance for social safety requirements in order to offset the ill effects of unemployment. On the other hand, we notice a positive effect in the case of AE and OECD countries. Further, we notice a statistically significant negative effect of age dependency ratio on debt supporting our argument that mounting burden on working population negatively affects the fiscal position of the government, which in turn has a negative effect on public debt. Other determinants display the coefficients in line with our economic articulations of theory.
The results for the analysis of determinants of debt in income groupings are presented in Table 10 . In all income groupings of countries, we notice a statistically significant negative effect of real GDP growth on the debt. For every percentage point growth in real GDP growth, there is a decline in government debt in the range of 0.07% -1.02% for high-income countries (HIC), 4.75% -4.91% for highly indebted poor countries (HPC), 1.27% -1.67% for middle income countries (MIC). These results support our argument that higher growth tends to have a negative effect on debt. In all the income groupings, final consumption expenditure in the economy has a positive association with debt. The statistically significant effect in the case of MIC implies that these countries suffer from lower levels of consumption expenditure in their economies.
We notice a statistically negative effect of FDI on debt across all the income groupings. For every percentage point growth in FDI, we find upsurge of debt in the range of 1.22% -1.81% for HIC, 0.89% -3.56% for HPC, and 0.54% -0.85% for MIC. The highest effect among the groups is observed in HIC, which supports our argument that these countries have been able to attract higher FDI flows. Trade openness has statistically significant positive effect on debt in line with our theoretical propositions. The range of effect is found to be higher in the case of highly indebted poor countries (0.83% to 1.26%).
One notable observation in the case of HPC is about the government final consumption expenditure. Since the governments of these countries suffer from highly imbalanced fiscal conditions, they suffer from insignificant consumption expenditure that has no relevance in the model. We now analyse the results for the analysis of determinants of debt in political governance groupings presented in Table 11 . In all sub-groupings of countries, we notice a negative effect of real GDP growth on the debt. However, we notice insignificance of the effect in parliamentary democracies (PDs). It suggests that real GDP growth in these countries is not significant enough to affect public debt negatively and offers evidence to our viewpoint that PDs experience lower GDP growth compared to coalition countries (CCs) and federal democracies (FDs) (refer Table 3 ). Therefore, PDs experience higher level of public debt compared to other groupings. For every percentage point growth in real GDP growth, there is a decline in government debt in the range of 0.95% -1.25% in CCs, 0.75% -1.03% in FCs, and 0.89% -1.38% in PDs.
We notice an insignificant effect of FDI on debt in federal countries (FCs) which perhaps indicates that these countries experience lower levels of FDI compared to other groups of countries. Further, as the FCs experience high levels of inflation compared to other groups countries, inflation has a statistically significant negative effect on debt. Though other groups of countries also display similar effect, the statistical significance is lesser in those groups. This result provides empirical evidence to our argument that countries with inflation under control can attract debt on much convenient terms than those with higher levels of inflation.
A notable observation is that PDs experience statistically insignificant negative effect of gross fixed capital formation on debt. Since the governments of these countries suffer from highly imbalanced fiscal conditions, they undergo insignificant gross fixed capital formation that fails to attract sovereign debt creditors.
We notice an interesting phenomenon related to population growth in FCs. We find population growth not affecting the debt negatively contrary to the statistically significant negative effect observed in CCs and PDs. This is perhaps due to the reason that in FCs, population growth is not perceived as an economic problem for the lenders. We find an improved situation of unemployment in CCs compared to FCs and PDs. In line with our economic logic, unemployment has no statistically significant impact on debt in CCs. On the other hand, we notice its statistically significant negative effect in the case of FCs and PDs.
Our first caveat about our results concerns causality. Although we use lagged values of the explanatory variables and employ GMM IV instruments, we cannot make any claim that our estimations uncover a causal relationship going from the explanatory variables to debt.
In this section, we run panel data specific causality testing. We perform panel Granger causality that is computed by running bivariate regressions. In our setting to perform this causality testing, least squares regressions can take the below mentioned form of bivariate regression in a panel data:
TESTING FOR CAUSALITY
for all possible pairs of series in the group. " denotes the time period dimension of the panel and " " denotes the cross-sectional dimension of the panel. We pair each of the regressors employed in panel GMM with our focus variable debt. First, we run the Granger causality in the standard way and then adopt the one suggested by Demitrescu-Hurlin (2012) that makes an extreme opposite assumption, allowing all coefficients to be different across crosssections. We produce here below the results of the panel Granger causality tests for the full sample analysis.
According to the results of panel granger causality tests ( ), the -values are significant for (1), (2), (5), (6), (7), (8), (9), (10) and (11). Hence, we reject the null hypotheses of the tests. Accordingly, it is implied that: (i) GDP growth homogeneously granger cause debt (ii) final consumption expenditure homogeneously granger cause debt (iii) inflation homogeneously granger cause debt (iv) trade openness homogeneously granger cause debt (v) gross fixed capital formation homogeneously granger cause debt (vi) real interest rate t" i p Table 12 e
homogeneously granger cause debt (vii) age dependency ratio homogeneously granger cause debt (viii) population growth homogeneously granger cause debt and (ix) Unemployment homogeneously granger cause debt. As the p-values are not significant for (3) and (4), we cannot reject the null hypothesis. Therefore, it appears that Granger causality runs one-way from: (i) debt to FDI and (ii) debt to government expenditure. The above results of panel granger causality infer that the causation for growth of government debt runs from its macroeconomic determinants: real GDP growth, final consumption expenditure, inflation, trade openness, gross fixed capital formation, real interest rate, age dependency, population growth, and unemployment to debt. However, the direction of causation from FDI to debt and government expenditure to debt is statistically insignificant. In identifying the macroeconomic determinants of debt, these results provide econometric proof of causation to our panel GMM regression results. We have shown in this section that macroeconomic factors such as: real GDP growth, final consumption expenditure, inflation, trade openness, gross fixed capital formation, real interest rate, age dependency, population growth, and unemployment have statistically significant effect on the growth of government debt.
This study has presented a thorough data-rich analysis of macroeconomic determinants of government debt. It spans across different debt regimes and involves a worldwide sample of countries that is more representative. The sources on which the study draws are more authentic and well accepted. We do not claim that the results are infallible, but do state that they are based on widely accepted econometric tools and techniques besides sound economic logic. The study provides an original analysis of the debt and growth beyond the popular discourse mostly surrounding the advanced countries.
This study offers an econometric investigation for identifying the macroeconomic determinants of government debt and attempt to answer the much-debated question -? First, we have analysed the full sample and then provided analyses for economy groupings, political governance groupings and income groupings. The results of the full sample analysis reveal that real GDP growth, foreign direct investment, government expenditure, inflation and population growth have negative effect on debt. Gross fixed capital formation, final consumption expenditure, and trade openness have positive effect on debt.
We find that parliamentary democracies experience higher level of government debt compared to other groupings as they suffer from low levels of real GDP growth. Parliamentary democracies experience negative effect of gross fixed capital formation on debt. Since the governments of these countries suffer from highly imbalanced fiscal conditions, they undergo insignificant gross fixed capital formation that fails to attract sovereign debt creditors. The study finds an interesting phenomenon related to population growth in federal countries. Population growth in these countries does not affect government debt negatively contrary to the negative effect observed in coalition countries and parliamentary democracies. This is perhaps due to the reason that in federal countries' population growth is not as high an economic problem for the lenders.
To establish causality running from the determinants of debt, we employed the panel Granger causality testing. The results infer that the causation for growth of government debt runs from its macroeconomic determinants: real GDP growth, final consumption expenditure, inflation, trade openness, gross fixed capital formation, real interest rate, age dependency, population growth, and unemployment to debt. 
CONCLUSION
What factors influence government debt in a sovereign country
